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EXAMINER'S ANSWER 



This is in response to the appeal brief filed 03/02/201 1 appealing from the Office action 
mailed 06/10/2010. 
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(1) Real Party in Interest 

The examiner has no comment on the statement, or lack of statement, identifying 
by name the real party in interest in the brief. 

(2) Related Appeals and Interferences 

The examiner is not aware of any related appeals, interferences, or judicial 
proceedings which will directly affect or be directly affected by or have a bearing on the 
Board's decision in the pending appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 
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(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is 
correct. 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

However the examiner notes that claims 3, 31 and 45 depend from previously 
cancelled claims 2, 30 and 44 respectively. Claim 3 should depend from claim 1 , claim 
31 from claim 29, and claim 45 from claim 42; the claims have been considered and 
treated accordingly by the examiner. 

(8) Evidence Relied Upon 

EP 0 959 253 Stones 11-1999 

5,020,969 Mase 06-1991 

5,695,316 Schutz 12-1997 

(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 55-59 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stones (EP Patent Application No. 0 959 253 A2). 

Stones teaches: 

limitations from claim 55, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), for a vacuum pump, FIG. 3 C. 1 Line 4, the impeller having integral 
therewith a rotor element of a turbomolecular pumping stage, C. 3 Lines 25-29, 
it can be seen from FIG. 3 that the rotor elements (54) are integral with 
impeller (52, 9), a plurality of rotor elements, shown and labeled by examiner 
in the above drawing, extending from impeller (52, 9), of a regenerative 
pumping mechanism, FIG. 3 (1), and a rotor, FIG. 3 (9), for receiving a rotor 
element, FIG. 3 shown above and labeled by examiner shows a rotor 
element (cylinder) of a drag pumping mechanism attached to a rotor (9), of 
a molecular drag pumping mechanism; in a manner that the rotor element of the 
molecular drag pumping mechanism is a piece of material mounted to a separate 
piece of material forming the rotor element of the turbomolecular pumping stage 
and the rotor elements of the regenerative pumping mechanism, Stones further 
teaches in FIG. 1 that the cylinder of the drag section is also known to be a 
separate part from the rotor (see 9 and 26), one of ordinary skill would find 



Application/Control Number: 10/572,894 Page 5 

Art Unit: 3746 

it obvious to substitute one known coupling technique for another based 
on assembly requirements; 

limitations from claim 56, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), according to claim 55; wherein the rotor comprises a disc, C. 3 Line 3, 
substantially orthogonal to the longitudinal axis of the impeller, the above 
labeled drawing shows a disc oriented orthogonal to the impellers 
longitudinal axis; 

limitations from claim 57, an impeller, wherein the rotor elements of the 
regenerative pumping mechanism comprise a series of blades positioned in an 
annular array on one side of the rotor, shown and labeled in above drawing as 
regenerative rotor elements, C. 3 Lines 5-7 examiner considers "rings" to 
be equivalent to "blades"; 

limitations from claim 58, an impeller, wherein the rotor elements of the 
regenerative pumping mechanism comprise at least two series of blades, shown 
and labeled in above drawing as regenerative rotor elements, C. 3 Line 5, 
positioned in concentric annular arrays on said one said of the rotor, FIG. 3 (9); 



Stones does not teach a rotor receiving elements of both the molecular drag and 
regenerative sections on the same side. However; 

limitations from claim 59, a pump, wherein the rotor is arranged to receive a rotor 
element of the molecular drag pumping mechanism on said one side of the rotor; 
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Stones teaches and discloses the claimed invention except for the rotor 
element of the molecular drag mechanism being located on the same side 
of a rotor as the elements of the regenerative mechanism; It would have 
been obvious to one having ordinary skill in the art at the time the 
invention was made to place the rotor element of the molecular drag 
mechanism on either side of the rotor in order to minimize the size of the 
pump through compact design, since it has been held that rearranging of parts of 
an invention involves only routine skill in the art. In re Japikse, 181 F.2d 1019, 86 
USPQ 70 (CCPA 1950); MPEP § 2144.04 



Claims 1,3-11,1 3-17, 25, 26, 29, 31 -38, 42, 45-52 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Stones (EP Patent Application No. 0 959 253 A2) in 
view of Mase et al (US Patent No. 5,020,969). 



Claim 1: 



Stones teaches: 



a vacuum pump, FIG. 3 C. 1 Line 4, comprising a molecular drag pumping 
mechanism, FIG. 3 (2) C. 3 Line 43 (Holweck), and, downstream therefrom, a 
regenerative pumping mechanism, FIG. 3 (1) C. 3 Line 45; wherein the rotor 
element of the molecular drag pumping mechanism comprises a cylinder 
mounted for rotary movement with the rotor elements of the regenerative 
pumping mechanism, FIG. 3 (1) C. 3 Line 45, FIG. 3 shown below and adapted 
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by the examiner shows a cylinder of the molecular drag section (Holweck) 
attached to a rotor (9) of the regenerative section (1); Stones further 
teaches in FIG. 1 that the cylinder of the drag section is also known to be a 
separate part from the rotor (see 9 and 26), one of ordinary skill would find 
it obvious to substitute one known coupling technique for another based 
on assembly requirements; 



Stones does not teach a rotor surrounding the regenerative mechanism, but 
Mase does. 

Mase teaches: 

wherein a rotor element, FIG. 11 (51 A) C. 6 Line 59, of the molecular drag 
pumping mechanism, FIG. 11 (72) C. 6 Line 58, surrounds rotor elements, FIG. 
3 (55A) C. 6 Line 64, of the regenerative pumping mechanism, FIG. 3 (55A, 
57 A) C. 6 Lines 64-68; 

It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time the invention was made to locate the molecular 
drag pump mechanism and rotor element of Stones in the manner taught 
by Mase in order to further minimize pump size; 
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limitations from claim 3, a pump; wherein the cylinder forms part of a multi-stage 
Holweck pumping mechanism, FIG. 3 (2) C. 3 Line 43; 

limitations from claim 4, a pump, wherein the rotor element of the molecular drag 
pumping mechanism, shown and labeled by examiner in the above drawing, 
and the rotor elements, shown and labeled by examiner in the above 
drawing, of the regenerative pumping mechanism, FIG. 3 (1) C. 3 Line 45, are 
located on a common rotor, FIG. 3 (9) C. 3 Line 24, of the pump; 

limitations from claim 5, a pump comprising an impeller, FIG. 3 (52) C. 3 Line 25 
(rotor body), mounted on a drive shaft of the pump, the rotor being integral with 
the impeller, the impeller (52) is mounted on the rotor (9) which is mounted 
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on a shaft (shown and labeled by examiner in the above drawing); 

limitations from claim 6, a pump; wherein the rotor (9) comprises a disc, C. 3 
Line 3, substantially orthogonal to the drive shaft; 

limitations from claim 7, a pump, wherein the rotor elements of the regenerative 
pumping mechanism comprise a series of blades, shown and labeled in above 
drawing as regenerative rotor elements, C. 3 Lines 5-7 examiner considers 
"rings" to be equivalent to "blades", positioned in an annular array on one 
side of the rotor; 

limitations from claim 8, a pump; wherein the blades are integral with the rotor, C. 
3 Line 5, examiner considers "formed thereon" to constitute integral, it also 
can be seen in FIG. 3 that the elements are integral with rotor (9); 

limitations from claim 10, a pump, wherein the regenerative pumping mechanism, 
FIG. 3 (1), comprises at least two series of blades, shown and labeled in above 
drawing as regenerative rotor elements, C. 3 Line 5, positioned in concentric 
annular arrays on said one said of the rotor FIG. 3 (9); 



Stones does not teach a common stator for the regenerative and drag pumping 
mechanisms or a rotor surrounding the regenerative mechanism, but Mase does. 

Mase teaches: 

limitations from claim 1 1 , a common stator, FIG. 11 (56A) C. 6 Line 63, for the 
regenerative pumping mechanism and at least part, FIG. 11 shows stator (56A) 
as the bottom portion of molecular drag (Holweck) section (72), it is also 
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noted by examiner that a spacer FIG. 11 (75) mounted with and extending 
from stator (56A) forms the side of molecular drag (Holweck) section (72), 

of the molecular drag pumping mechanism; 

It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time the invention was made to use a single stator as 
taught by Mase in the pump taught by Stones to minimize the parts and 
therefore size of the pump. 



Stones and Mase teach and disclose the vacuum pump of claim 1 . 
Stones further teaches: 

limitations from claim 13, a pump comprising an additional pumping mechanism, 
FIG. 3 (50) C. 3 Lines 18-20, upstream from the molecular drag stage, FIG. 3 (2) 
C. 3 Line 43 (Holweck); 

limitations from claim 14, a pump, wherein the additional pumping mechanism 
comprises at least one turbomolecular, FIG. 3 (50) C. 3 Lines 18-20, pumping 
stage; 

limitations from claim 15, a pump comprising an additional pumping mechanism 
upstream, FIG. 3 (50), from the molecular drag stage, and wherein a rotor 
element, FIG. 3 (54) C. 3 Lines 25-29, of the additional pumping mechanism is 
located on the impeller, FIG. 3 (52); 

limitations from claim 16, a pump, wherein the rotor element of the additional 
pumping mechanism, FIG. 3 (50), is integral with the impeller, C. 3 Lines 25-29, 
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it can be seen from FIG. 3 that the elements (54) are integral with impeller 

(52); 



limitations from claim 17, a pump comprising a pump inlet, FIG. 3 (A) C. 3 Lines 
39-41, located upstream from the additional pumping mechanism, FIG. 3 (50), 
and an outlet located downstream from the regenerative pumping mechanism, 
FIG. 3 (32) C. 3 Lines 45-46; 



limitations from claim 25, a pump comprising an additional pumping mechanism, 
FIG. 3 (50) C. 3 Lines 18-20, upstream from the molecular drag stage, FIG. 3 (2) 
C. 3 Line 43 (Holweck), and wherein a rotor element, FIG. 3 (54) C. 3 Lines 25- 
29, of the turbomolecular pumping mechanism is located on the impeller, FIG. 3 
(52); 

limitations from claim 26, a pump, wherein the rotor element of the additional 
pumping mechanism, FIG. 3 (50), is integral with the impeller, C. 3 Lines 25-29, 
it can be seen from FIG. 3 that the elements (54) are integral with impeller 
(52);. 



limitations from claim 29, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), for a vacuum pump, FIG. 3 C. 1 Line 4, the impeller comprising a rotor 
element, FIG. 3 is shown below and is adapted to show the rotor element 
extending from impeller (52, 9), of a molecular drag pumping mechanism, FIG. 
3 (2), and a plurality of rotor elements, shown and labeled by examiner in the 
above drawing, extending from impeller (52, 9), of a regenerative pumping 
mechanism, FIG. 3 (1); wherein the rotor element of the molecular drag pumping 
mechanism comprises a cylinder mounted for rotary movement with the rotor 
elements of the regenerative pumping mechanism, FIG. 3 (1) C. 3 Line 45, FIG. 
3 shown below and adapted by the examiner shows a cylinder of the 
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molecular drag section (Holweck) attached to a rotor (9) of the regenerative 
section (1); Stones further teaches in FIG. 1 that the cylinder of the drag 
section is also known to be a separate part from the rotor (see 9 and 26), 
one of ordinary skill would find it obvious to substitute one known coupling 
technique for another based on assembly requirements; 



Stones does not teach a rotor surrounding the regenerative mechanism, but 
Mase does. 

Mase teaches: 

limitations from claim 29, wherein the rotor element, FIG. 11 (51 A) C. 6 Line 59, 
of the molecular drag pumping mechanism, FIG. 11 (72) C. 6 Line 58, surrounds 
the rotor elements, FIG. 3 (55A) C. 6 Line 64, of the regenerative pumping 
mechanism, FIG. 3 (55A, 57 A) C. 6 Lines 64-68; 

It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time the invention was made to locate the molecular 
drag pump mechanism and rotor element or Stones in the manner taught 
by Mase in order to further minimize pump size; 
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limitations from claim 31 , an impeller, wherein the cylinder forms part of a multi- 
stage Holweck pumping mechanism, FIG. 3 (2) C. 3 Line 43; 

limitations from claim 32, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), wherein the rotor element of the molecular drag pumping mechanism, 
shown and labeled by examiner in the above drawing (cylinder), and the 
rotor elements, shown and labeled by examiner in the above drawing, of the 
regenerative pumping mechanism are located on a common rotor of the impeller, 
FIG. 3 (9) C. 3 Line 24; 

limitations from claim 33, and impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
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impeller), these parts appear integral together in the drawing above; 

wherein the rotor is integral with the impeller; 

limitations from claim 34, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), according to claim 33; wherein the rotor (9) comprises a disc, C. 3 
Line 3, substantially orthogonal to the longitudinal axis of the impeller; 

limitations from claim 35, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), according to claim 32, wherein the rotor elements of the regenerative 
pumping mechanism comprise a series of blades positioned in an annular array 
on one side of the rotor, shown and labeled in above drawing as regenerative 
rotor elements, C. 3 Lines 5-7 examiner considers "rings" to be equivalent 
to "blades"; 

limitations from claim 36, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), according to claim 35; wherein the blades are integral with the rotor, 
the impeller (52, 9) is mounted on the rotor (9) which is mounted on a shaft 
(shown and labeled by examiner in the above drawing); 

limitations from claim 38, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), according to claim 35, wherein the regenerative pumping mechanism 
comprises at least two series of blades, shown and labeled in above drawing 
as regenerative rotor elements, C. 3 Line 5, positioned in concentric annular 
arrays on said one said of the rotor, FIG. 3 (9); 
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limitations from claim 42, a vacuum pump comprising a molecular drag pumping 
mechanism and a regenerative pumping mechanism, a drive shaft, (shown and 
labeled by examiner in the above drawing), having located thereon a rotor 
element for the molecular drag pumping mechanism and rotor elements for the 
regenerative pumping mechanism; FIG. 3 shown below and adapted by the 
examiner shows a cylinder (rotor element) of the molecular drag section 
(Holweck) attached to a rotor (9) of the regenerative section (1) attached to 
a shaft shown below); wherein the rotor element of the molecular drag pumping 
mechanism comprises a cylinder mounted for rotary movement with the rotor 
elements of the regenerative pumping mechanism, FIG. 3 (1) C. 3 Line 45, FIG. 
3 shown below and adapted by the examiner shows a cylinder of the 
molecular drag section (Holweck) attached to a rotor (9) of the regenerative 
section (1); Stones further teaches in FIG. 1 that the cylinder of the drag 
section is also known to be a separate part from the rotor (see 9 and 26), 
one of ordinary skill would find it obvious to substitute one known coupling 
technique for another based on assembly requirements; 
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Stones does not teach a rotor surrounding the regenerative mechanism, but 
Mase does. 

Mase teaches: 

limitations from claim 29, wherein the rotor element, FIG. 11 (51 A) C. 6 Line 59, 
of the molecular drag pumping mechanism, FIG. 11 (72) C. 6 Line 58, surrounds 
the rotor elements, FIG. 3 (55A) C. 6 Line 64, of the regenerative pumping 
mechanism, FIG. 3 (55A, 57 A) C. 6 Lines 64-68; 

It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time the invention was made to locate the molecular 
drag pump mechanism and rotor element or Stones in the manner taught 
by Mase in order to further minimize pump size; 
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Stones does not teach a common stator for the regenerative and drag pumping 
mechanisms or a rotor surrounding the regenerative mechanism, but Mase does. 

Mase teaches: 

a common stator, FIG. 11 (56A) C. 6 Line 63, for both the regenerative pumping 
mechanism and at least part, FIG. 11 shows stator (56A) as the bottom 
portion of molecular drag (Holweck) section (72), it is also noted by 
examiner that a spacer FIG. 11 (75) mounted with and extending from stator 
(56A) forms the side of molecular drag (Holweck) section (72), of the 
molecular drag pumping mechanism; 

It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time the invention was made to use a single stator as 
taught by Mase in the pump taught by Stones to minimize parts and 
therefore size of the pump. 



Stones and Mase teach and disclose the vacuum pump of claim 42. 
Stones further teaches: 

limitations from claim 45, a pump, wherein the cylinder forms part of a multi-stage 
Holweck pumping mechanism, FIG. 3 (2) C. 3 Line 43; 

limitations from claim 46, a pump, wherein the rotor element of the molecular 
drag pumping mechanism, shown and labeled by examiner in the above 
drawing (cylinder), and the rotor elements, shown and labeled by examiner in 
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the above drawing, of the regenerative pumping mechanism are located on a 
common rotor, FIG. 3 (9), of the pump. 

limitations from claim 47, a pump comprising an impeller, FIG. 3 (52, 9) C. 3 
Lines 24-25 (rotor body and rotor is considered by examiner to comprise an 
impeller), mounted on the drive shaft, shown and labeled by examiner in the 
above drawing, and wherein the rotor is integral with the impeller, FIG. 3 (52, 9) 
C. 3 Lines 24-25 (rotor body and rotor are considered by examiner to 
comprise an impeller), these parts appear integrally connected; 

limitations from claim 48, a pump, wherein the rotor, FIG. 3 (9), comprises a disc, 
C. 3 Line 3, substantially orthogonal to the drive shaft, shown in above 
drawing; 

limitations from claim 49, a pump, wherein the rotor elements of the regenerative 
pumping mechanism comprise a series of blades positioned in an annular array 
on one side of the rotor, shown and labeled in above drawing as regenerative 
rotor elements, C. 3 Lines 5-7 examiner considers "rings" to be equivalent 
to "blades"; 

limitations from claim 50, a pump, wherein the blades are integral with the rotor, 
C. 3 Line 5, examiner considers "formed thereon" to constitute integral, it 
also can be seen in FIG. 3 that the elements are integral with rotor (9); 

limitations from claim 52, a pump, wherein the regenerative pumping mechanism 
comprises at least two series of blades, shown and labeled in above drawing 
as regenerative rotor elements, C. 3 Line 5, positioned in concentric annular 
arrays on said one said of the rotor, FIG. 3 (9); 

Stones does not teach a stator with channels, but Mase does. 
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Mase teaches: 

limitations from claim 52, a stator, FIG. 11 (56A) C. 6 Line 63, comprises a 
corresponding number of channels, FIG. 11 (57 A) C. 6 Line 67, within which the 
blades, FIG. 11 (55A) C. 6 Line 66, can rotate; 

It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time the invention was made to use a single stator as 
taught by Mase for creating channels in the pump taught by Stones to 
minimize parts and therefore size of the pump. 



Stones and Mase disclose and teach of a pump of claims 7, 35 and 49. 

limitations from claim 9, a pump, wherein the rotor element of the molecular drag 
pumping mechanism is mounted on said one side of the rotor; 

limitations from claim 37, a pump, wherein the rotor element of the molecular 
drag pumping mechanism is mounted on said one side of the rotor; 

limitations from claim 51 , a pump, wherein the rotor element of the molecular 
drag pumping mechanism is mounted on said one side of the rotor; 



Regarding claims 9, 37, and 51 ; 
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Stones and Mase disclose the claimed invention except for the rotor 
element of the molecular drag mechanism being located on the same side 
of a rotor as the elements of the regenerative mechanism; It would have 
been obvious to one having ordinary skill in the art at the time the 
invention was made to place the rotor element of the molecular drag 
mechanism on either side of the rotor in order to minimize the size of the 
pump through compact design, since it has been held that rearranging of 
parts of an invention involves only routine skill in the art. In re Japikse, 181 
F.2d 1019, 86 USPQ 70 (CCPA 1950); MPEP § 2144.04 



Claims 12, 53-54 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stones (EP Patent Application No. 0 959 253 A2) in view of Mase et al (US Patent 
No. 5,020,969) as applied to claims 1 , 3-1 1 , 1 3-1 7, 25, 26, 29, 31 -38, 42, 45-52, and in 
further view of Schutz et al (US Patent No. 5,695,316). 

Claim 12: 
Stones teaches: 

a pump, FIG. 3 C. 1 Line 4, according to claim 1 , further comprising a pumping 
mechanism, FIG. 3 (1) C. 3 Line 45; 



Stones does not teach a rotor surrounding the regenerative mechanism, but 
Mase does. 
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Mase teaches: 

a rotor element, FIG. 11 (51 A) C. 6 Line 59, of the molecular drag pumping 
mechanism, FIG. 11 (72) C. 6 Line 58, surrounding the rotor elements, FIG. 3 
(55A) C. 6 Line 64, of the pumping mechanism. 

It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time the invention was made to locate the molecular 
drag pump mechanism and rotor element or Stones in the manner taught 
by Mase in order to further minimize pump size. 

Neither Stones nor Mase teach that the pumping mechanism is a Gaede 
pumping mechanism, but Schutz does. 

Schutz teaches: 

a pump, FIG. 9 C. 4 Line 44, with a Holweck section, FIG. 9 (55, 56, 57) C. 4 
Line 53, followed by a Gaede pumping section, FIG. 9 (60-68) C. 4 Lines 57- 

67; 

Stones and Mase disclose limitations of claim 42, but neither Stones nor Mase 
teach that the pumping mechanism is a Gaede pumping mechanism, but Schutz 
does. 

limitations from claim 53, a pump, further comprising a Gaede pumping 
mechanism, FIG. 9 (60-68) C. 4 Lines 57-67, having a plurality of rotor elements, 
C. 4 Line 64, positioned in an annular array, the stator comprising a channel, 
FIG. 9 (63) C. 4 Line 60, within which the rotor elements of the Gaede pumping 
mechanism can rotate. 
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It would have been obvious to one having ordinary skill in the art of 
vacuum pumps to add a pump of the Gaede type to the pump taught by 
Stones as modified by Mase, to achieve the desired vacuum levels. 

limitations from claim 54, a pump, wherein the rotor element, FIG. 9 (56) C. 4 
Line 54, of the molecular drag pumping mechanism, Holweck section, FIG. 9 
(55, 56, 57) C. 4 Line 53, surrounds the rotor elements, FIG. 9 (61, 62) C. 4 Line 

59, of the Gaede pumping mechanism. 



Claims 18-24, 27-28, 39-41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stones (EP Patent Application No. 0 959 253 A2) in view of Mase et 
al (US Patent No. 5,020,969) as applied to claims 1,3-11,1 3-1 7, 25, 26, 29, 31 -38, 42, 
45-52, and in further view of Conrad et al (US Patent No. 5,733,104). 

Stones and Mase teach and disclose a vacuum pump including a turbomolecular 
stage, a molecular drag stage and a regenerative stage in combination, of claim 
17. 

Neither Stones nor Mase teach a second or third inlet, or an additional 
turbomolecular section, but Conrad does. 

Conrad teaches: 
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limitations from claim 18, a pump, comprising a second pump inlet located 
between an additional pumping mechanism and a pumping mechanism. 

limitations from claim 19, a pump, wherein a second pump inlet is located 
between an additional pumping mechanism and the molecular drag pumping 
mechanism. 

limitations from claim 20, a pump, wherein a second pump inlet is located 
between at least part of a molecular drag pumping mechanism and a 
regenerative pumping mechanism. 

With respect to claims 18-20. Fig. 7 of Conrad shows inlets (14, 15', 16', 17') 
located in different sections of a vacuum pumping unit, FIG. 7 (4). The 
inlets are located between different pumping sections including turbo- 
molecular sections, (5c, 5d) C. 6 Line 10, and a Holweck pump, FIG. 7 (6) C. 
6 Line 11. 

limitations from claim 21 , a pump, wherein the second pump inlet, FIG. 7 (16'), 
connecting to the pump through inlet, FIG. 8 (9), is located such that fluid 
entering the pump there through follows a different path through the molecular 
drag pumping mechanism than fluid entering the pump through the first- 
mentioned inlet, FIG. 7 (14), the fluid from inlet (14) flows into the molecular 
drag pumping mechanism (Holweck) FIG. 7 (6) at inlet (21) which is at a 
different point than the second inlet as can be seen in FIG. 8; 

limitations from claim 22, a pump, wherein the second pump inlet is located such 
that fluid entering the pump there through follows only part of the path through 
the molecular drag pumping mechanism of fluid entering the pump through the 
first-mentioned inlet, FIG. 7 (14), the fluid from inlet (14) flows into the 
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molecular drag pumping mechanism (Holweck) FIG. 7 (6) at inlet (21), which 
is at a point higher in the path of the flow through the molecular drag 
pumping mechanism than the second inlet, FIG. 8 (9), as can be seen in 
FIG. 8; 

limitations from claim 23, a pump, comprising a third pump inlet, FIG. 7 (15'), 
located between the additional pumping mechanism and the molecular drag 
pumping mechanism, inlet (15') is located between turbo-molecular section 
FIG. 7 (5c) and molecular drag pumping mechanism (Holweck) FIG. 7 (6); 

It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time of the invention to combine the inlets taught by 
Conrad with the vacuum pump taught by Stones as modified by Mase to 
create a less complicated and less expensive pump, C. 1 Lines 50-65, as 
well as to allow for the creation of varying levels of vacuum. 

limitations from claim 24, a pump, further comprising a turbomolecular pumping 
mechanism, FIG. 7 (5c), upstream from the additional pumping mechanism, FIG. 
7 (5d); It would have been obvious to one having ordinary skill in the art of 
vacuum pumps at the time of the invention to provide additional levels of 
vacuum pumps to create a higher level of vacuum; 

limitations from claim 27, a pump, comprising a pump inlet, FIG. 7 (14), located 
upstream from the turbomolecular pumping mechanism, FIG. 7 (5c) C. 6 Line 
10; 

limitations from claim 28, a pump, wherein, in use, the pressure of fluid exhaust 
from the pump is equal to or greater than 1 mbar; Wong et al (US Patent No. 
5,611,660) is proffered for evidence only. It is common in the art of vacuum 
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pumps to provide an exhaust pressure of more than 1mbar in providing the 
necessary vacuum. C. 1 Lines 23-25; 



Stones and Mase and Conrad teach and disclose a vacuum pump including a 
turbomolecular stage, a molecular drag stage and a regenerative stage in 
combination as in claims 18-24, 27. 

Stones further teaches: 

limitations from claim 39, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), comprising a rotor element, FIG. 3 (54) C. 3 Lines 25-29, for a 

turbomolecular stage; 

limitations from claim 40, an impeller, FIG. 3 (52, 9) C. 3 Lines 24-25 (rotor 
body (52) and rotor (9) are considered by examiner to comprise an 
impeller), wherein the rotor element, FIG. 3 (54) C. 3 Lines 25-29, of the 
turbomolecular stage is integral with the impeller, C. 3 Lines 25-29, it can be 
seen from FIG. 3 that the elements (54) are integral with impeller (52); 

limitations from claim 41 , a pump comprising an impeller, FIG. 3 (52, 9) C. 3 
Lines 24-25 (rotor body (52) and rotor (9) are considered by examiner to 
comprise an impeller). 
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(10) Response to Argument 

Applicant's invention provides a staged vacuum pump wherein the 
compactness of the pump is improved via the nesting of regenerative and drag 
type rotor components. The cited prior art of Stones teaches a turbomolecular 
component nested within a drag portion of a vacuum pump. The cited prior art of 
Mase teaches a regenerative component nested within a drag component. The 
applicant argues against the combination of the arrangement taught by Mase 
with the Stones reference in order to modify the Stones reference with respect to 
the placement of drag-pumping components. 

In regards to the applicant's arguments regarding the size constraints 
imposed by providing regenerative and drag elements on the same side of a 
rotor within the Stones reference, the examiner respectfully disagrees. If the 
Stones reference were to incorporate the regenerative and drag elements on a 
same side of rotor 9, as suggested by Mase, the elements of the drag section 
would then surround and overlap the regenerative elements rather than the 
turbomolecular elements as originally taught; the size would not be greatly 
affected in the vertical direction as the space savings would merely apply in the 
reverse direction. In FIG. 5 of applicant's specification, the elements 116, should 
they be arranged as in the Stones reference, would appear on the upper side of 
rotor 120 and around blades 109; thus maintaining a similar size in either 
direction. Furthermore, nested blade sections as taught by Mase would serve to 
increase compactness in the vertical direction of Stones' pump due to the shared 
space (see C. 8 Lines 12-15 of Mase). Therefore, as Mase and Stones are both 
concerned with the compactness and efficiency of space within a vacuum pump, 
relying on the disclosure of one reference to modify the blade arrangements of 
the other would have been obvious to one of ordinary skill. 

In regards to the applicant's arguments regarding the Mase reference as it 
pertains to integral vs. non-integral rotor elements, the examiner respectfully 
disagrees. The Mase reference (abstract, C. 1 lines 9-29) does discuss forming 
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vacuum pump parts in an integral manner. However, Mase is concerned with the 
structure of the stator parts as they are stacked upon one another in between 
impeller portions and the way in which said stators (fixing plates) are joined, 
rather than the rotor and blade elements. Regardless, it is not necessary to 
modify the Mase reference in a way that would destroy the invention, as Mase is 
cited to teach an arrangement of the molecular pump rotor with respect to the 
regenerative pump mechanism, rather than rotor/blade construction. 

In regards to the applicant's arguments regarding the non-integral nature 
of the molecular drag rotor elements, the examiner respectfully disagrees. The 
Stones reference provides teachings of non-integral rotor parts in FIG. 1 ; see 
rotor 9 and elements 26-29. In light of the fact that both integral and non-integral 
rotor cylinder arrangements were known at the time of the invention, it would 
have been obvious to one of ordinary skill in the art of vacuum pumps to 
substitute one assembly method for the other to meet manufacturing 
requirements. Furthermore, the rotor body 52 and the rotor 9 appear in FIG. 3 of 
Stones to be of an integral structure, as they are coupled to rotate together with 
both regenerative and drag rotor elements. The examiner further notes that the 
common definition of "integral" as provided by Merriam-Webster online Dictionary 
is "essential to completeness" or alternatively "composed of constituent parts" or 
"formed as a unit with another part". In all cases, the rotor and rotor body 52 
appear to meet the requirements of an integral rotor as claimed. 



(11) Related Proceeding(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the 
Related Appeals and Interferences section of this examiner's answer. 
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For the above reasons, it is believed that the rejections should be sustained. 
Respectfully submitted, 

/Christopher Bobish/ 
Examiner, Art Unit 3746 

Conferees: 
/Devon C Kramer/ 

Supervisory Patent Examiner, Art Unit 3746 
/Robin O. Evans/ 

Supervisory Patent Examiner, Art Unit 3753 



